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BT R S W AT TR N T8 e Bl
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RN FRLR4G MRAF EFEL RHEF WM Tar!
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Brig B F 6 RAF I P, KX 430060;° KA A B 7 AR PR 8], KX 430000
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(HE] BH WE—EWNE T IRSIM T2 FT B (Helicobacter Pylori, HP) [8 Y 2 T HFE I N T
BB W R G I PEAG AR ELSL IR AOR BI R A R B, Ak [l BpE U8 2020 4F 1 H —2021 4F
3 HFERRBL R4 N RS [ T Ak PR B8 P 0 (RIS i) BeA T °C A0 56 A B A5 1Y 1 033 1) 32 6 2 W L
BC AR B B (G2 SN HP B ) s 1 20 (485 451) , P C PSR B B Sy 3o IR 20 (548 441]) o B4R 7R
HP FEYEFD HP B 045 2L BE I RRAE B 4 1R15, LA K LA ZE 5 A 7 1) HP SRV P BRG] 1 85 1 1R
PL8: 11 1y He i) BE A1 43 1C 2 I 2 4 L 560 T0F 4 A 3 4, 2 38 B 28 I 2% (convolutional neural
network , CNN) A4 S8 1] 12 12 M 2% (long short-term memory network , LSTM) J & — &R Il HP &Y i A
TARM B2 R gt , Hoh, CNN AT YU 352 B2 ) 28 35 P % RS rP A B ISTRRAE |, 26 RS AIE i i, 4K
J5 LSTM 3R E [ 7 , 2554 FI T HP YR ZS . AR S5 500 W R A2 R TARRE R T
AU REMZWIERE. BRI RGEE RS % W b A PR TR R 4T+
AR 21 R0 % e B+ 2 5 e R s T + 9 11 1l AN P B PR R A 19 32 W HE A 3R 4301k 87.59% (14/16) .
74.19%(83/112) .90.0%(45/50) .88.0%(22/25) .63.3%(38/60) .80.19%(238/297) 1 85.7% (36/42) . F45
B FNK A HPIRY ) RBUE 5 R R A TAERRAE 28 1 B4 51 8 89.6% (43/48) |
61.8%(34/55) \74.8%(77/103) F10.757 , HaZ2 Wi o 2R 5 PN 52 BRI 11 5% T 12 W HP I8 1 E I 26 A0 24
(74.8% 11, 72.1%, x’=0.246,P=0.620) . #5it AWIFIF LB RGEAETEAL HP I J5 T BA BT 2
PERE, AT FH T4 Bh P9 BT S IR T HP IR YIRS o

[SEsEim] Wl VIBAF; MmN TR BRI

E&WE : HE A KRB 4 (81672387) 5 i1 dL A4 T L0 (B2 16 B 25 i PR 52 b0 38 H
(2018BCC337) ; Wik EAFHLAIHH H (2018-916-000-008)

Artificial intelligence-assisted diagnosis system of Helicobacter pylori infection based on deep
learning
Zhang Mengjiao', Wu Lianlian', Xing Daqi’, Dong Zehua', Zhu Yijie', Hu Shan®, Yu Honggang'
"Department of Gastroenterology, Renmin Hospital of Wuhan University; Hubei Key Laboratory of Digestive
Diseases; Hubei Clinical Research Center for Minimally Invasive Diagnosis and Treatment of Digestive
Diseases, Wuhan 430060, China; > Wuhan EndoAngel Medical Technology Co., Ltd., Wuhan 430000, China
Corresponding author: Yu Honggang, Email: yuhonggang@uwhu.edu.cn

[ Abstract ] Objective  To construct an artificial intelligence-assisted diagnosis system to
recognize the characteristics of Helicobacter pylori (HP) infection under endoscopy, and evaluate its
performance in real clinical cases. Methods A total of 1 033 cases who underwent “C-urea breath test and

gastroscopy in the Digestive Endoscopy Center of Renmin Hospital of Wuhan University from January 2020

DOI: 10.3760/cma.j.cn321463-20211021-00473
Wi BEE 2021-10-21 AL RN

S| RANST KRBT, SR ik, IRIk AT, 45 . HE T URBE % 3T B A I 18T BN T e iz W R G5 [, vh4e
A2, 2023, 40(2): 109-114. DOI: 10.3760/cma.j.cn321463-20211021-00473.
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to March 2021 were collected retrospectively. Patients with positive results of "C-urea breath test (which
were defined as HP infertion) were assigned to the case group (n=485), and those with negative results to the
control group (n=548). Gastroscopic images of various mucosal features indicating HP positive and negative,
as well as the gastroscopic images of HP positive and negative cases were randomly assigned to the training
set, validation set and test set with at 8: 1: 1. An artificial intelligence-assisted diagnosis system for
identifying HP infection was developed based on convolutional neural network (CNN) and long short-term
memory network (LSTM). In the system, CNN can identify and extract mucosal features of endoscopic images
of each patient, generate feature vectors, and then LSTM receives feature vectors to comprehensively judge
HP infection status. The diagnostic performance of the system was evaluated by sensitivity, specificity,
accuracy and area under receiver operating characteristic curve (AUC). Results The diagnostic accuracy of
this system for nodularity, atrophy, intestinal metaplasia, xanthoma, diffuse redness + spotty redness, mucosal
swelling + enlarged fold + sticky mucus and HP negative features was 87.5% (14/16), 74.1% (83/112),
90.0% (45/50), 88.0% (22/25), 63.3% (38/60), 80.1% (238/297) and 85.7% (36 /42), respectively. The
sensitivity, specificity, accuracy and AUC of the system for predicting HP infection was 89.6% (43/43),
61.8% (34/55), 74.8% (77/103), and 0.757, respectively. The diagnostic accuracy of the system was
equivalent to that of endoscopist in diagnosing HP infection under white light (74.8% VS 72.1%, x*=0.246,
P=0.620). Conclusion The system developed in this study shows noteworthy ability in evaluating HP
status, and can be used to assist endoscopists to diagnose HP infection.

[ Key words ]  Helicobacter pylori; Endoscopy; Artificial intelligence; Mucosal performance

Fund program: National Natural Science Foundation of China (81672387); Project of Hubei
Clinical Research Center for Digestive Disease Minimally Invasive Incision (2018BCC337); Hubei Major
Science and Technology Innovation Project (2018-916-000-008)
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